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Table 1 Experimental treatment and number min

07:00—19.: 00 g E

19:00—07 : 00 ik E

sl Solution circulation system of 07;00—19,00 Solution circulation system of 19;00—07;00
Treatment TEF LRSS ] 45 1AL 1) PRI AT 1) 15 1AL R st 1
Solution circulation time Solution stopping time Solution circulation time Solution stopping time
A 20 40 15 165
B 25 35 15 165
C 30 30 15 165
D 35 25 15 165
E 40 20 15 165
F 45 15 15 165
G 20 40 15 165

RIS A AL BRI 2 K 75 om, JKYE 20 cm,
20 cm W =T, RIS S B B 20 ~
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%o 2 7 - TR BRI 5 AR )R R 2 S MRS R B
AR A 5 BB AT L Ab
HB.C 5it# A E.F ZRMAEBEKE K

EALHRN 2 AN B, A Ak B M8 R —
BEEZES, P B.C.G B R K;
WG A 24 HO4b8E C 54088 G M RZEST
WRBRE, HEABAZRARE LB CY
AbER E.G M-8 22 A B B3 B AL B ]
ZFMEARE ;R A 1 B w5
BRAHE I RIBB R E KT, BT
H145 Kb FRAH E A2 3 R 7E b 17 b B T 3 %
A AR R AN
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Table 6 Effect of different treatments on the tomato leaf area and fresh weight

W& H# Measurement date/(H-H)

03-21 04-15 05-24 07-01
Kbz
s MR T R O B o 7Y O B TR, o487
Leaf area Leaf fresh Leaf area Leaf fresh Leaf area Leaf fresh Leaf area Leaf fresh
/dm? weight/g /dm? weight/g /dm?2 weight/g /dm? weight/g
A 14.04=%1.35a  34.66%4.22a 41.02%1.89b 126.98+4.03¢c  72.09+£2.98ab 230.71%4.68ab 113.08%7.75a 315.1918. 66a
B 13.6340.94a  35.4941.76a 55.254+2.05a 171.274H4.70ab 74.26+6.8lab 274.3849.85ab 119.58+E8.62a 355. 519, 06a
C 17.3942.88a  44.9544.46a 56.61+1.16a 183.01£8.23a 83.34%£0.91a 286.7243.10a 100.41E£6.82a 291.54E10, 02a
D 14.6140.43a  37.79%1.73a 48.70+£3.90ab 137.70£7.31bc 72.8244.36ab 263.58%6.26ab 116.72E£6.25a 332.13E£11, 04a
E 17.49%1.38a  47.097%3.03a 41.87%0.56b 143.27+2.85bc 68.80%6.93ab 221.67+8.11b  131.82%7.65a 384.08+11.98a
F 15.48=+1.11a 43.11%2.71a 43.86+3.55b 131.56+8.61c  77.83+%6.93ab 276.24+7.95ab 134.5316.82a 381.4419. 26a
G 15.81+1.53a  43.28+3.03a 47.16E4.90ab 157.60L£7.91labe 63.98+£2.16b 226.30+4.52b 112.8246.74a 338.07L09. 29a

2.5 AEEHNEEFNENEMEETEESE
RAEHERNZIE

B3R 7 A LLE #0515 A b 1 LA &
AbFEAR AR AL C 543 A B.F 274153
BEKT, e Bn 2R A B, b3 C ot
BREREE MER 55. 53, WG E S RE
MRIALTE A Bl 23.59% ., BEE M o ] 0 1
B AR A R SR IS R A B AR B
HuTHG LA AR BE G, iR & BARXHE Dl 56. 00,
FAbsR A B 24. 64%, 2R B,

[T B A4 ) B o 45 Ab B A B B
HEE RN E, b C A RERS,
7 12.241 6 pmol « m™ » s7', [LADEE F 464
A 11. 40 %0 ; BEE ST R AT, R A
AR SR SRS I

XE AL SIS A CE
AbEE AB.D.E.F 2 243538 B KT, 42 G
5 b3 AF 225 A3) B 2K, Hp b # e 22
FARE . [SILTREREE SR AT R A R 2 S

TG U5 B AR 30 min » h™ ' A EI&R K,
S FERE0.301 0mol e m 2 » s 1,3 FgkEE
FEALER G it AL E e ARSI A &
i 63.28%.

X AbER A EE] CO, W FET HER , &4k
R —E =S, Hdgr, 408 C jE) CO, ¥
BB S, 339. 99 pmol ¢ mol ™!,

XA Ab BRI 28 I R R AT LR, Ab 3 C.G
54b# AB.D.E.F 2 7R3 5 E KT, &
BB B ) AR R 2 e MG IS TR 55 » 28 1 R R A
MW 30 min « h ' 3KF|H KL K 5.155 1 mmol
m e s A0 G A E b B A R 120, 1404,

AR S, B & BL WIS (8] ) RE K, AR
RV EE IR T R R R S IR SS I
A 30 min « h TR B R . LBl UL
30 min « K A HIFDEE R ER R R FER
K AN A ZE B SR AT . S T AR A L, 3
R R R E A A G AR
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Table 7 Effect of different treatments on tomato chlorophyll content and photosynthetic characteristics

RilsE

Stomatal conductance

/(mol s m™2 « s71)

Jafa) COz ¥REE

Cell interval COz concentration

/{pmol + mol—1)

Podigr 83
Transpiration rate

/{mmol s m—2 » s~ 1)

72
Mg SR feiplcpr
A Chlorophyll content/ Net photosynthetic rate
Treatment
SPAD /(pmol « m™2 « s71)
A 44, 93+1. 22¢ 11.110 1£2. 313 9a
B 46.7242.07c 11. 849 6£0. 961 8a
C 55. 5312. 94ab 12. 241 6£0. 773 4a
D 51. 5042. 10abe 11. 810 2£0. 881 7a
E 49, 37+1. 96be 11.193 240. 710 7a
F 47.12=%1. 68c 10. 988 6+2. 338 5a
G 56.0012. 35a 13. 469 3£0. 339 2a

0. 140 8=40. 010 Oc
0. 188 34-0. 050 4bc
0. 301 040. 006 1a
0. 208 14-0. 027 8bc
0. 155 440. 013 6be
0. 132 8=40. 005 5¢
0. 229 94-0. 025 4ab

279.99%7. 21bc
318. 13E£6. 69ab
339. 9916. 58a

314.18£6. 53ab
294. 6819, 39bc
269. 3543. 71c

299. 6817. 89abc

2.364 940. 277 6¢
2. 926 81-0. 388 4bc
5.155 140. 057 7a
3.753 14:0. 351 6b
3.089 8+0. 141 6be
3.130 640. 115 1be
5.206 24-0.537 la

2.6 FEIEE AR EXERERTH#RERN
21|

MR 8 BT LA i, RS A L A R L 25 b 3
[EIAE PR | R A &F B A0 T B 22 57 PRI R IR 3
BZIKY s A AL B R B A A SR AT A —

RE (Y2257 » I PR ST ) 38 o, 2 S0 s el 20
AOAR AL E S IR0 E] A R IT , 3t b AR 3 A R
R R B AL B, R B TR R R 22 R
2E,

x 8 ARELEXNEMERERENTRENMW

Table 8 Effect of different treatments on fresh and dry weight of tomato g
Kbz M EBEE T BT R E AR R ET R
Treatment Fresh weight of overground part Dry weight of overground part ~ Fresh weight of underground part Dry weight of underground part

A 737.72£13.81a 92.8448. 44a 154. 9516, 23ab 17.97%1. 61ab

B 830.04%15, 47a 107. 27£6. 56a 164. 88412, 09a 20.314£2. 90a

C 683.75+12.93a 88.92+7. 14a 146. 2246, 11abc 17.1141. 33abe

D 769. 33113, 02a 96. 5016. 0la 124. 89+6. 72bc 16. 3240. 98abe

E 853. 2819, 45a 97.6616. 37a 115. 4614, 06cd 12.0441.07¢

F 889.31+11. 99a 118.85=+7. 16a 84. 06+7. 06d 12. 80+ 1. 29bc

G 776.60+7.73a 111. 01+4. 03a 122. 79+8. 20bc 16. 08+ 1. 83abc

2.7 FEEFEEE BT EGARLRE AR
REMARERFENZN

B 9 B LUE W, AR ISR 0 B AH R B, 45 Ab 3
] AR A A I IR R B SRR R E
A s TE] B S, 2 SR R A R, KAk
T jE) Bk Ak SR AL T B.C 2R R, 4h B
AD.E.F ZRMARE, KT~ 2ERED
PR R EE A B E, Hrp b3
C W IR TR K, 176. 48 g; K ALFRILR
ZAbH C fiib# AD.E.F 27 MA5 B3, H
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Table 9 Effect of different treatments on tomato fruit habit and yield
AbE EApRAR SR A HRFR R 667 mZ o &
Treatment Monoclonal fruit number/ 4~ Single fruit weight/g Excellent fruit rate/ % Yield per 667 m? /kg
A 24,0010, 45b 159. 10%2. 40a 78. 36+3. 35b 6 501. 21
B 28.00%1. 52a 166. 5412, 24a 84.17=+3. 52ab 7 948. 06
C 26.60%1. 75a 176. 4813. 84a 85. 6512, 94a 7 960. 93
D 24.60+£1.69b 157. 6444. 60a 78.2612. 48b 6 508. 80
E 23.20%2. 52b 169. 9313. 46a 78.07=+3.16b 6 757.76
F 23. 8010. 80b 157. 90%2. 72a 76. 25+1. 05b 6 370. 31
G 26.20%£1. 20a 159. 3542.18a 87.57+£2. 86a 7 117. 25
£10 FAALEXNEBMRLZRRHTZM
Table 10 Effect of different treatments on tomato quality
prom TIPSR AR HHBREE FHERCEHER RETHE RETIRENL
T Soluble sugar Organic acid Vitamin C content Fruit dry weight Fruit dry weight and
reatment
content/ % content/ % /(mg « (100g)~1) /g fresh weight ratio/ %
A 6.12%0. 8la 0. 283 91£0. 025 6a 15. 38+0. 33a 9.75%1. 23a 5. 9510. 26a
B 4, 42740, 63a 0. 301 5£0. 019 3a 13.71£0. 33a 8.31%1.94a 5.1470. 25b
C 5.22%0. 44a 0.279 1£0. 022 3a 14. 0540. 00a 8.10%1. 46a 5.1240. 08b
D 4.53+0. 86a 0.312 74£0.029 5a 13.8241. 20a 12.41£1.51a 5.2040. 35b
E 4. 4140. 78a 0.290 34£0.011 2a 14. 0540. 58a 8.42+1.33a 4.9940.02b
F 4, 36710, 49a 0. 312 7£0. 029 5a 14. 05+0. 58a 8.37%1. 66a 5.1610. 21b
G 6.00%0. 76a 0.301 5£0.019 3a 13.71%1. 86a 9.6211.88a 5.4740. 21ab
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Fig. 1 Effect of different treatments on rhizosphere temperature of tomato
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Effect of Intermittent Solution Circulation on Tomato Growth and
Yield in the Nutrient Film Technique

REN Maofei? , WANG Jiqing® ,LI Yu?,ZHOU Yan? , MA Caixia? ,ZHANG Yonghao? , SANG Zheng?®
(1. Xinyang Agriculture & Forestry College, Xinyang, Henan 464000; 2., College of Horticulture, Henan Agricultural
University, Zhengzhou, Henan 450002)

Abstract; Nutrient film technique is an important mode of soilless cultivation. In order to explore the
solution circulation system of tomato nutrient film technique of early spring under greenhouse in the
central plains, Tomato cultivar ‘Shuang kang No. 17 was taken as experimental materials. It was one
hour for the cycle of day, six levels (20, 25, 30, 35, 40, 45 minutes for each hour) were set up
intermittent solution circulation time; solution circulation system of night was providing water for 3
hours every 15 minutes, Tomato development and photosynthetic characteristics, yield and quality
were investigated. The effects of intermittent solution circulation time on the growth and yield of
tomato in NFT were studied. The results showed that there was no significant difference in fresh
weight and dry weight of tomato overground part. With the extension of time for the irrigation, the
plant height of tomato showed a trend of increasing gradually, no significant difference in stem
diameter and leaf. With the extension of time for the irrigation,fresh and dry weight of underground,
net photosynthesis rate,stomatal conductance, transpiration rate, weight of single,excellent fruit rate,
yield decreased after increased trend, the yield per 667 m? of treatment 25 minutes for each hour, 30
minutes for each hour were 7 948. 06 kg, 7 960. 93 kg. With the extension of time for the irrigation,
fruit dry weight and fresh weight ratio decreased, soluble sugar, organic acid and vitamin C content
were no significant difference in different treatments. Intermittent solution for the same time interval,
compared with cultivation bed under the ground level, cultivation bed over the ground level treatment
could effectively improve biological indicators, such as plant height, stem diameter, leaf area, ratel of
hotosynthesis, improve the rhizosphere temperature 1 —2 “C, monoclonal fruit number increased by
2. 2,the excellent fruit rate increased by 11. 75% , the yield increased by 9. 48%.

Keywords: tomato;nutrient film technique;intermittent solution circulation;cultivation bed



